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cavity was cleaned and lightly packed with iodoform gauze, and
the retro-aural wound was kept open in view of further operative
interference should such be deemed necessary.

The wound was dressed daily with peroxide of hydrogen and
gauze, and following the operation the temperature fell to normal
and remained so for the next four or five days, when it suddenly
went up to 104° F.

As the condition of the patient for the next fourteen days
contra-indicated the probable existence of abscess-formation in
the brain, but pointed to meningeal irritation and septic absorption,
attention was directed to the local and general treatment. Ko
optic neuritis was present.

On the twenty-second day after operation the patient became
very dull and irritable, marked symptoms of word-deafness set in,
but no paresis or focal symptoms in the limbs, face or eye-muscles
could be made out.

Food was refused; next day oedema of the lids and conjunctiva
of the left eye set in with proptosis and restricted movements of
the globe. Some hours later the right eye showed a similar
condition, coma set in, and patient died early on the following
looming-.

Vod-mortem.—The dura mater corresponding to the gap in the
roof of the middle ear was thickened and infiltrated with pus, but
the diseased area was limited to an area the size of a shilling.
-Ihe extreme edge of the left lateral hemisphere of the cerebellum
showed a slight area of diseased and adherent dura mater.

There was well-marked purulent cavernous sinus thrombosis.
^o trace of abscess could be discovered in any part of the brain-
substance.

LARYNG08T0MY AND TRACHE0-LARYNG0ST0MY IN THE
CURE OF SEVERE CHRONIC STENOSIS OF THE LARYNX
OR TRACHEA, ESPECIALLY WHEN CICATRICIAL.

BY DRS. SARGNON AND BARLATIER,
Of Lyons.

(Translated by MR. CHICHELE NOURSE.)

Definition.—Under this name we designate the operation which
consists in laying open the larynx and the upper part of the trachea,
m such a way as to insure a permanent opening or a temporary one
of ^ng duration.
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History.—The merit of the systematic application of laryngos-
tomy to the treatment of cicatricial stenosis of the larynx is due
to Professor Killian (of Fribourg, in Brisgau), who operated thus,
in 1906, on three cases of severe stenosis of the larynx, one of
which, in an adult, was the sequel of typhoid fever.

No records of these cases have been published, but Killian
showed the T-shaped cannulge covered with rubber, used to
the end of the treatment, at the meeting of South German
Laryngologists, in 1906. However, before Killian, laryngostomy
had been performed in other cases. The first within our know-
ledge was an operation done by Professor Ruggi in January, 18H8.
This case, as Professor A. Canepele (of Bologna) has kindly
informed us, concerned a child aged five, suffering from recur-
rent papillomata of the larynx, who was unable to do without
the cannula after tracheotomy. Laryngostomy was performed on
January 26, 1898; the parts were dilated and a cure resulted after
three months' treatment. The case was published by M. Nasi in
the journal Clinica Chiruyica of April 30, 1899, again recorded in
June, 1900, in the Laryngoscope, and finally in the Internationales
Centralblatt fur Laryngologie of April, 1901. The same case was
communicated to the Congress at Rome in October, 1907, with
others similar, by Professor Canepele.

At Lyons a laryngostomy was done in June, 1899, by Professor
Jaboulay. In this case, tracheotomy was performed in 1897 by
Dr. Gajjel, then laryngo-fissure on two occasions by M. Jaboulay,
before the laryngostomy. There was a complete recurrence, the
larynx not having been dilated, and the patient ultimately under-
went laryngectomy. Since that time other laryngostomies have
been performed. In Italy two other patients were operated upon
by Professor Ruggi. One case was that of a young gii'h
aged sixteen, also suffering with recurrent papillomata of the
larynx, who had been treated successively by laryngo-fissure,
excision and galvano-cantery, and dilatation by Sehroetter's tubes
without any success. The patient had almost complete closure of
the larynx. A cure was obtained after laryngostomy followed by
a plastic operation on the trachea. In Ruggi's second case,
a man, aged twenty-eight, had worn a cannula for eight years,
owing to a stenosis of the larynx, probably syphilitic in nature,
which had resisted dilatation. Laryngostomy resulted in a definite
cure.

A third Italian case belongs to Professor Canepele. A young
man, aged twenty, with laryngo-traeheal stenosis from perichon-
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(Iritis, still required a eannula, in spite of dilatation by intubation
and by Sehroetter's instruments. Cure by laryngostomy.

At the Congress at Rome, where all these cases were related by
Canepele, MM. Melzi and Cagnola (of Milan) reported two eases of
laryngostoiny, which they performed successfully in 1906 [Arrli.
Ihil. di Otoloyia, 1908, fasc. 2).

At the Belgian Congress of Laryngology, in June, 1901, M-
ISeco advised plugging of the laryngo-tracheal conduit without
suture, after laryngo-fissure, if there was any fear of recurrences
after an excision, more or less complete, of the papillomatous
masses. It was really laryngostoiny after the excision of papillo-
mata that he advised, but he drew no attention to any case which he
had thus treated. In 1895 Sehiffers published a case of cieatricial
stenosis treated and dilated by laryngo-fissure, the wound being left
opf-'ii and allowed to close spontaneously. This procedure was
intermediate between laryngo-fissure and laryngostomy rather than
a true laryngostomy. At the Congress of Medicine at Lisbon in
April, 1905, Professor Grossmann, of Vienna, advised that the
wound after laryngo-fissure should be kept open, in order to allow
<»f the treatment of malignant tumours of the larynx by the appli-
cation of the X rays.

It is in France that until now the greatest number of laryngos-
tomies, have been performed; the merit of having demonstrated
the advantages presented by this operation belongs to the neigh-
bourhood of Lyons. Our personal statistics include twelve cases
of larygostomy operated on in conjunction with MM. Rabot,
(larel, Vignard, Hau, and Bonnamour.

We published five of our cases at the Congress of Laryngo-
logy at Paris in 1907. The oldest of these dated back to
November, 1905, and were operated upon by MM. Rochet, Garel,
Habot, Nove-Josserand, Durand, and Thevenot. Seven others
which belong to us are more recent.

Our patients operated on comprise :
(1) Eight children wearing tubes after tracheotomy, amongst

whom two were operated on away from Lyons, viz. one at Paris
with Professor Marfan, and one at Marseilles with MM. Fournier
;»ul Piery.

(2) An adult operated on at Val-de-Graee for laryngeal con-
traction, consecutive to laryn go-typhus, with Professors Sieur and
JAonvillois; a child wearing a tube, operated on at Angers.

(3) A case of thick membranous stenosis, traumatic in origin
(knife-wound), which had resisted laryngo-fissure, and was ope-
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rated upon recently by Professor Delsaux (of Brussels) and one
of us.

(4) A case of recurrent papillomata, operated on by M. Beco
(of Liege) and one of us.

We shall refer again later to these cases in order to indicate
the results obtained.

Besides our personal cases, we know in the Lyons district of
the following :

Three cases of cicatricial stenosis of the larynx, operated on by
Professor Collet. The first of these was published by M. Collet at
the Congress of Laryngology at Paris in May, 1907.

Three cases operated on at St. Etienne by MM. Viannay and
Descos. One of these cases was shown at the Society of Medical
Sciences of St. Etienne by MM. Descos, Viannay and Mandy on
January 15, 1908 (Loire Medicate, February 15, 1908).

In order to complete the enumeration of the cases of laryn-
gostomy which we know of, although unpublished, we will mention
also: 1 case recently operated on by M. Broca, and 2 cases by
Sieur and Rouvillois; 6 other cases recently operated on at Brussels
(2 by M. Jauquet, 1 by M. Goris, 1 by M. Cheval, 2 by MM. Beco
and Delsaux); 2 cases operated on by Professor Pieniazeck;
1 case operated on quite recently at Ghent by M. Broeckaert.
Thus, there exist actually within our knowledge : 14 laryngostomies
performed in the Lyons district, including Professor Jaboulay's
case; 5 cases operated on at Paris (Marfan, Sargnon and
Barlatier, Sieur, and Sargnon, Broca Sieur and Rouvillois;
1 laryngostomy done at Marseilles (Fournier and Sargnon); the
case was shown at the Medical Society of Marseilles on March 27,
1908, by Dr. Fournier; 6 cases operated on in Italy (Euggi,
Canepele, Melzi, and Cagnola) ; 3 cases by Killian; 2 cases by
Pieniazeck; 9 cases operated on in Belgium (Jauquet, Delsaux
and Sargnon, Beco and Sargnon, Goris, Broeckaert, Cheval), and
1 case operated on at Angers (Kaufmann, Montprofit ami
Sargnon).

In order to investigate the question of priority, let us examine
the history.

As regards recurrent papillomata, the priority belongs incon-
testably to the Italian school; Professor Ruggi, no doubt, per-
formed the first operation of this kind.

As regards the treatment of cicatricial stenosis of the larynx
we know that it was Professor Killian who systematically made use
of the method, and it was he who showed one of us, on a visit to
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his clinic, the main lines of the operative procedure, which we
have since utilised with complete success.

All these publications have drawn the attention of laryngologists
to this operation. It is mentioned notably in the recent work of
Esvat, in that of Professor Moure, in La Revue Mnlieo-Chirurgicale
<lr Th'rapeutique, 1907, by Courtade. M. Baratoux, in the
Mullet ins et Memoires de la Socirte du IX arrondissemeut de Pari*,
Xovember 14, 1907, has made it the subject of a general
review; he follows the operation step by step, and the different
post-operative phases that we have studied.

Professor Moure, in the Journal de Medicine de Bordeaux,
Ko. 29, 1907, advises it for narrow tubular constrictions—cases
until now considered as incurable. M. Bourgeois, in Le Progre.s
Mnlical of December 7, 1907, in discussing the treatment of
stenosis of the larynx, gives a large place to laryngostomy.

Quite recently Professor Navratil (Arch de Chauveau, January-
February, 1908, p. 42) declares that good results may reasonably
lx« expected from laryngostomy for cases of severe cicatricial
stenosis. S

Operative Technique.—This naturally varies according to the '!
end in view : dilatation of a cicatricial stenosis, or the more or less I
prolonged observation of a diseased larynx (papillomata and ]
recurrent benign tumours, malignant growths in the early stage, J
certain cases of tuberculosis). In these latter cases dilatation is II
quite secondary and gives place to observation, cauterisation, \i\
excision, or radio-therapy. ;

Until now, laryngostomy with dilatation by rubber tubes
(Killian's method) has been chiefly made use of and studied. We f

"Hist mention, however, laryngostomy performed for recurrent
papillomata. %

We shall lay particular stress upon laryngostomy with dilata- ^
tiun, giving numerous details resulting from our personal
experience. This operation is being made use of more and more, :<
a^d its future is certain. The mainlines of this treatment are _.••
quite clear; the details, however, can be modified considerably. ji !

Laryngostomy for serious stenosis of the larynx comprises four ijt
essential stages: (1) Laryngostomy; (2) the dilatation and the ;
dressings ; (3) the autoplasty; (4) the observation and mainte- !
nance of an aperture in the trachea for safety.

1.—LARYNGOSTOMY. : i

n̂ such a case the operation is really a tracheo-laryngostomy, ;



370 The Journal of Laryngology, [July, 1908.

although in certain cases wearing cannula} after a very low
tracheotomy, simple laryngostomy can be done, leaving intact a
trachea! bridge above the cannula. If a high tracheotomy or a
laryngotomy has been done, either total or partial laryngostomy
is necessary.

Precaution* before the Operation.—Before the operation the
patient must be quite cool and completely free from any febrile
.symptoms and from any pulmonary disturbance, excepting only
the symptoms of tracheal irritation inevitably produced by wearing
the cannula. This is a condition absolutely indispensable to
success. Taught by one of our cases, we shall wait in future until
tracheal suppuration has entirely disappeared, and until tlie
temperature has fallen to the normal for some long time.

Aseptic precautions should be minute in order to avoid the risk
of broncho-pneumonia. The latter will be prevented principally by
making use of Rose's position, with the patient's head very low,
and hanging beyond the end of the bed, supported and kept
immobile by the same assistant during the whole period of the
operation.

The operator stands at the head of the patient. One assistant
takes charge of the swabs and controls the bleeding; a second
assistant fulfils the important duties of administering the anaes-
thetic, and of replacing the cannula as often as is necessary during
the operation. There should always be a sterilised canmila
(Krishaber) within easy reach of his hand.

Instruments.—Besides the ordinary instruments, knife, forceps,
scissors, etc., certain special instruments are necessary: A strong
blunt-pointed knife is required for division of the cartilages.
Moure's cutting forceps are very useful in the numerous cases ot
ossification of the cricoid and thyroid cartilages. A strong grooved
director is also wanted for dividing, in case of need, any
cicatricial bands; small retractors, something like retractors tor
the eyelids only smaller; a second Krishaber's cannula, in case the
first gets soiled, entrusted to the second assistant (we have never
found the need of a tampon cannula) ; some strong silk for suture
of the cartilage to the skin; and lastly, a strong electric lamp,
by preference either an electric reflector or Clar's lamp, in order
to facilitate the manoeuvres, sometimes very difficult, of exploring
the larynx, and of the median division of cicatrices inside the
larynx.

For cannula? we used in the first place an ordinary Krishaber s
cannula; afterwards, so as to facilitate section immediately above



July, 1908.] Rhinology, and Otology. 371

the cannula, a Krishaber's tube modified by having the shield cut
away above, and the fixation screw below. The same modifications
adapted to Lombard's cannula gave us every satisfaction. This is
the model which we now always employ; it greatly facilitates
division of the parts just above the tube, and allows the dressing
to be adjusted with ease.

Anivstlwtic.—We usually operate under general anaesthesia;
ethyl chloride, by Billroth's method, is preferable to ether alone,
because of difficulties with respiration.

In one case we used Schleich's infiltration method with the
strong solution, with complete success, for an operation lasting an
hour. Three injections of two syringefuls and a half, a quarter of
an hour beforehand, gave a very long operative anaesthesia. This
method was adopted as the little patient, who was wearing a tube,
showed signs of apncea each time that general anaesthesia was
attempted. This is a formal indication for local anaesthesia in
similar cases.

Operation.—Laryngostomy, properly so-called, comprises four
stages : (a) The section of the soft parts and of the larynx ; (h)
the median division of the scar tissue ; (<•) the suture of the larynx
to the skin ; (d) the adjustment of the drain and the dressing.

The section of the soft parts includes the skin-incision, of vari-
able leugth according to circumstances; also division of the
cellular tissue, fascia, the interval between the muscles, and, if
there is a low tracheotomy, of the remains of the thyroid isthmus.
Of course all haemorrhage must be carefully checked, so as to run
in> risk of broncho-pneumonia. This will take some time if the
incision goes through the thyroid gland, as happened to us in one
of our cases. If the tracheotomy has been a high one, there is
hardly any haemorrhage, so that the larynx could be divided at the
*ame time as the soft parts, as in laryngotomy, but we do not
recommend the plan.

The landmarks of the larynx and the trachea are often difficult
t<> recognise because the scars of the old tracheotomy have altered
the relations of the respiratory tube, which deviates from its
median position. The incision must be made slowly, until the
Jarynx and trachea are clearly in view, and until their anterior
Mirface is laid completely bare. In this way, particularly if care
has been taken to expose the front wall of the trachea in the part
just above the cannula, the laryngo-tracheal canal can be opened
without bleeding-.

When all haemorrhage has been stopped, the operator divides
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the larynx or the trachea and larynx from below upwards after
having taken out the cannula, if the incision starts from the
tracheotomy wound. Where a bridge above the cannula is to be
left, the tube need not be interfered with. Starting from the
tracheal aperture, the blunt-ended bistoury is introduced upwards
and behind, and the section is thus made strictly in the median
line, through the trachea, the cricoid cartilage, and the thyroid
cartilage. If, as in one of our cases, an intermediate bridge is to
be left, which is a useful precaution if the tracheotomy is very low
and the space above the tube is found on examination to be quite
clear, a perforation is made with an ordinary scalpel, preferably
just below the cricoid, or, in case of need, between the cricoid and
the thyroid, and the division of the larynx is completed either with
scissors or, better still, with a probe-pointed knife. As a rule,
it is not necessary for the incision to extend beyond the upper
border of the thyroid cartilage.

In practice, with serious cases of tube-wearers we always make
the incision total, from the tracheal wound up to the superior edge
of the thyroid cartilage. This is the best means for exposing
freely all the lesions, and for dilating them methodically, and also
for avoiding certain late complications, particularly at the time of
the plastic operation.

In cicatricial stenosis only moderately contracted, all these
manipulations are generally easy, although section of the altered
cartilage may be rather hard. But when the larynx is closed up,
as happened in several of our cases, the median incision becomes
extremely difficult, and the scissors, probe, and director must be
used in order to make a median artificial passage, without as yet
hoping to divide the cicatricial tissue to the full extent of its depth.
When this has been accomplished the larynx must be plugged with
gauze lightly impregnated with a solution of cocaine 1 in 20 or 1 in
30, with some drops of adrenalin 1 in 1000, so as to check haemor-
rhage, and, above all, to suppress the reflex movements, which are
at times serious, starting from the interior of the larynx. If the
haemorrhage is severe it may be necessary to replace the cannula
and push in above it a strip of gauze, so as to form an isolating
plug. In this way the operator will have time to produce local
anaesthesia and thorough haemostasis.

(To be continued.)




